detergent (Linbro), and rinsed twice in tap water at 108 F (42 C) followed by a final cold, distilled water rinse. After being air-dried, they were packaged and sealed. Some were packaged in polyethylene bags [of 0.003-inch (0.007 cm) thickness] and either heatsealed with a cotton breather or staple-sealed. Other trays were staple-sealed in brown paper bags.
followed by various methods of aeration, were seeded with several types of tissue culture cells and examined for contamination, toxicity, and monolayer quality. A 1-hr exposure in 12% ETO plus 88% Freon 12 was adequate for sterilization, although residual toxicity for tissue cultures remained. A 7-day aeration period at 37 C was sufficient to eliminate toxicity and allow the growth of good monolayers of WI-38, HEp-2, and primary bovine kidney cells. Sterilization with 100% ETO required 14 days of aeration at 37 C to eliminate cytotoxicity. Increased residual toxicity resulting from longer ETO sterilization periods required longer aeration times at 37 C or higher aeration temperatures for detoxification.
Ethylene oxide (ETO) sterilization of polyvinyl trays used in an antiviral screening program was initiated to prevent seasonal outbreaks of bacterial and mycotic contamination of tissue cultures due to nonsterile trays.
Early attempts to solve the problem with antibiotics alone were unsuccessful. Subsequent investigations to control contamination involved the use of trays dipped in 0.5 % gelatin containing antibiotics, washed in alcohol, or sterilized by ultraviolet light. These methods were impractical owing to the large number of trays required and problems arising from recontamination during storage.
Preliminary experiments with ETO sterilization of plastics indicated that lingering toxicity would be a problem as reported in the literature by Autian (1), Brunel et al. (2) , and O'Leary and Guess (3) . Experiments were designed to study ETO 
RESULTS
After an 18-hr exposure to 12% ETO plus 88% Freon, neither a 24-hr period of evacuation at 51 C nor 14 days of aeration at 24 to 25 C was sufficient to remove toxicity for HEp-2 and WI-38 cells (Table 1) . When ETO exposure was reduced to 5 hr, residual toxicity was removed by 20 to 24 hr at 51 to 53 C with or without vacuum. This indicated that the toxicity was removed by the exposure to 51 C rather than by the evacuation procedure. Aeration at 53 C for 24 hr removed residual toxicity, whereas similar exposure to 45 C did not. Temperatures above 53 C distorted and damaged the trays. After finding that WI-38 cells grew well and without contamination in trays sterilized only 3 hr and aerated for 14 days at 37 C, it was hoped that further reduction in ETO exposure to 1 hr might still be adequate for sterilization and require less aeration time for elimination of toxicity. Results listed in Table 2 show this to be the case. Trays sterilized for 1 hr with 12% ETO plus 88% Freon followed by 6 to 7 days of aeration at 37 C allowed confluent growth of WI-38 cells in 3 days and primary BK cells in 6 days. Although these results were obtained repeatedly, a 14-day aeration period was instituted as a standard procedure; the additional time was for extra precaution. Primary BK, HEp-2, and WI-38 cells continued to form confluent monolayers in 3 to 6 days.
A second study was initiated by using 100% ETO to determine whether tissue culture toxicity was due to the Freon portion of the gas mixture or residual ETO. Use of a large ETO productionsize sterilizer was also investigated, since many trays were needed for routine antiviral screening. Table 3 shows the comparison of tray aeration at 37 C or 23 to 24 C for 14 or 30 days after sterilization with 100% ETO for 5 hr. Variations in packaging were also studied.
Trays aerated for 14 days at 23 to 24 C were more toxic to BK cell growth than those aerated for 14 days at 37 C. Trays aerated at either temperature allowed complete BK monolayers to form in 7 to 10 days without significant differences in monolayer quality. Complete BK cell monolayers formed more slowly in trays aerated for 30 days at 23 to 24 C than at 37 C. Packaging in brown paper or plastic bags with a heat or staple seal did not seem to affect residual toxicity. This substantiates the results of Brunel et al. (2) . These results also indicated that toxicity to tissue culture cell outgrowth was due to residual ETO.
A final experiment determined the minimal period of evacuation at 20 to 25 inches (50 to 63 cm) of Hg and 45 C, after 100% ETO sterilization, necessary to allow WI-38 and BK cells to form monolayers. BK monolayers ( toxicity (+), normal cell growth (0). for 1 hr followed by aeration for 14 days at 37 C is regarded as the most efficient and effective method for sterilization and detoxification. Since the trays are sterilized and stored in the same container, contamination problems associated with long-term storage are eliminated. Removal of increased residual toxicity resulting from longer ETO sterilization periods requires longer aeration at 37 C or increased aeration temperatures.
